Relationship between differentiation-inducing activity and hypercalcemic activity of hexafluorotrihydroxyvitamin D3 derivatives.
Among 16 newly synthesized hexafluorotrihydroxyvitamin D3 derivatives, 24-Homo-26,26,26,27,27,27-hexafluoro (24H-F6)-1,24(S), 25(OH)3 vitamin D3 (VD3) (DD-011) [16] induced differentiation (i.e., appearance of NBT-positive cells) of human promyelocytic leukemic HL-60 cells most efficiently (EC50=0.5 nM), followed by 24H-F6-1,25(OH)2-22-oxa-VD3 (DD-006) [11] > F6-1,25(OH)2-VD3 (F6VD3) [2] > F6-1,25(OH)2-22-ene-VD3 (DD-009) [14] > 24H-F6-1,25(OH)2-VD3 (F6C28) [3] > 24H-F6-1,25(OH)2-1,23(S),25(OH)3-VD3 (DD-015) [18] > 24H-F6-1,25(OH)2-22-ene-VD3 (mvd1400) [6] > 22H-F6-1,25(OH)2-24-ene-VD3 (mvd3400) [5] > 24H-F6-1,23(R),25(OH)3-VD3 (DD-014) [17] > 24H-F6-1,22(S),25(OH)3-VD3 (DD-003) [7] > 24H-F6-1,22(S),25(OH)3-24-yne-VD3 (DD-005) [9] > 24H-F6-1,22(R),25(OH)3-24-yne-VD3 (mvd-1235) [10] > F6-1,25(OH)2-22-ene-VD3 (DD-008) [13] = 1,25(OH)2VD3 [1] (CC50=6 nM). On the other hand, 24H-F6-1,22(R),25(OH)3-VD3 (DD-004) [8], which is an isomer of DD-003 [7], showed much reduced activity (CC50=100 nM), suggesting the importance of the configuration of the OH group at the C-22. When their differentiation-inducing activity was plotted vs. the octanol-water partition coefficient (log P) used as a parameter of hydrophobicity, a bell-shaped curve was produced, with the bottom at log P=5.4-5.8. There was no clear-cut relationship between the differentiation-inducing activity and hypercalcemic activity (serum calcium elevating activity). Compounds [3, 7, 11, 17] showed relatively higher differentiation-inducing activity, with lesser hypercalcemic activity, as compared with [1]. Administration of [7] showed potent antiproliferation activity against colon cancer transplanted in nude mice. These results further confirmed the antitumor potential of hexafluorotrihydroxyvitamin D3 derivatives.